Pre- and postsynaptic neurochemical alterations following estrogen-induced striatal dopamine hypo- and hypersensitivity.
The administration of pharmacologic doses of estrogen results in a biphasic response in striatal dopamine sensitivity, as measured by apomorphine-induced stereotypy. At 24 hr after the last dose of estradiol benzoate (EB) there is a suppression of apomorphine-induced stereotypy, which is followed by an increased sensitivity to apomorphine at 48 hr. The dopamine hyposensitivity is reflected postsynaptically by an increased KD (i.e., decreased affinity) for 3H-spiroperidol binding to striatal membranes, while the hypersensitive phase is reflected by an increased Bmax for 3H-spiroperidol binding to striatal membranes. Presynaptically during the hyposensitive phase the tyrosine hydroxylase displayed a decreased KM for the pterine cofactor. The decreased KM for the cofactor was retained in the hypersensitive animals, however the Vmax for tyrosine hydroxylase was decreased during the hypersensitive phase of the EB-induced changes in dopamine sensitivity. The presynaptic or autoreceptor sensitivity of the dopamine neurons projecting to the striatum was assessed by determining the apomorphine IC50 value for the inhibition of synaptosomal tyrosine hydroxylase activity. Utilizing this assay the animals that were hyposensitive to dopamine showed a normal presynaptic sensitivity, while those animals that had developed a hypersensitivity to dopamine following EB were also hypersensitive to dopamine presynaptically.